Molecular epidemiology of Plasmodium vivax in the State of Amazonas, Brazil.
Over the past 2 decades, the Amazon region of Brazil has experienced reemergence of Plasmodium vivax malaria, with reported occurrence of severe disease. The frequency and manifestations of this severe disease are unlike previous clinical experience. The hypothesis has been raised that the occurrence of severe disease may relate to the emergence of a variant form of the parasite. To test this hypothesis, we conducted a retrospective cohort study of P. vivax strains in the State of Amazonas. We determined nucleic acid sequences of segments of three genes, the 18S SSUrRNA Type A gene, the circumsporozoite surface protein (CSP) gene and the MSP-1 gene. Sequences were determined for parasites infecting 11 hospitalized (Inpatients) and 21 non-hospitalized (Outpatients) patients. We observed two common polymorphisms in the 18S SSUrRNA Type A gene; a thymidine (T)/adenine (A) polymorphism at residue 117 was significantly more common in the Inpatient group (p<0.05). Types of variation in the CSP gene included the numbers of repeat nonapeptide segments, alanine/aspartic acid polymorphism at position 5 of the nonapeptide repeat, and sporadic mutations. Alanine was more common as the fifth residue of the nonapeptide repeat in Inpatients and in strains causing second infections (both, p<0.05). Synonymous substitutions of the common repeat sequence occurred frequently in codons 1, 2, and 7, while the mutations at codon 5 were always non-synonymous, indicating that variation at codon 5 reflected selective pressure. Among MSP-1 gene sequences, recombination among progenitor strains, related to the Salvador I and Belém strains, was the main source of diversity. Phylogenetic analyses that incorporated sequence data for all three genes tested did not reveal clustering of sequences from inpatients. Our data do not affirm that the hypothesis that severe P. vivax disease in Amazonas is related to emergence of a new variant, but do suggest that variation in the fifth position of the CSP gene nonapeptide repeat may relate to disease manifestations.